Modeling of hydrogen atoms is a major problem in experimental charge density studies based exclusively of X-ray diffraction. The use of positions from a standard independent atom model refinement or idealized X-H distances based on mean values from neutron-diffraction studies are among the common approaches reported in the literature. The use of an isotropic displacement parameter is also widely applied. The few attempts made to derive ADPs based on X-ray diffraction data have not involved validation by comparison with neutron diffraction values. With offset in multipole models based on high-quality X-ray diffraction data for the two pentoses xylitol and ribitol and a neutron diffraction experiment on xylitol, we have investigated how different approaches to model hydrogen atoms influences the static charge-density model, specifically its topological characteristics. Only small errors in positions are found when idealized X-H distances are used, and these errors do not affect the topological properties of the static charge density. The use of bond lengths from a standard IAM refinement, though, have a significant impact on the charge density, and the use of an isotropic displacement description is a very serious approximation. Estimation of ADPs based on a rigid-body analysis and internal motion from spectroscopic vibrational frequencies proved to be a considerable improvement. With the experience gained from this analysis, we propose a suitable scheme for the description of hydrogen atoms in charge density studies.
Modeling of hydrogen atoms is a major problem in experimental charge density studies based exclusively of X-ray diffraction. The use of positions from a standard independent atom model refinement or idealized X-H distances based on mean values from neutron-diffraction studies are among the common approaches reported in the literature. The use of an isotropic displacement parameter is also widely applied. The few attempts made to derive ADPs based on X-ray diffraction data have not involved validation by comparison with neutron diffraction values. With offset in multipole models based on high-quality X-ray diffraction data for the two pentoses xylitol and ribitol and a neutron diffraction experiment on xylitol, we have investigated how different approaches to model hydrogen atoms influences the static charge-density model, specifically its topological characteristics. Only small errors in positions are found when idealized X-H distances are used, and these errors do not affect the topological properties of the static charge density. The use of bond lengths from a standard IAM refinement, though, have a significant impact on the charge density, and the use of an isotropic displacement description is a very serious approximation. Estimation of ADPs based on a rigid-body analysis and internal motion from spectroscopic vibrational frequencies proved to be a considerable improvement. With the experience gained from this analysis, we propose a suitable scheme for the description of hydrogen atoms in charge density studies. The true structure of β -Si3N4 continues to be a matter of controversy in the published literature. Many conflicting studies of this material alternate between centrosymmetric P63/m and noncentrosymmetric P63 space groups. The difference lies with the existence, or not, of mirror planes normal to the 3-fold axis. The one independent Si (tetrahedrally sp 3 bonded to 4 N atoms) and two independent N (trigonally sp 2 bonded to 3 Si atoms) atoms all lie on or, very close to this mirror. Here we used high precision electron density imaging with 0.75 Å synchrotron X-radiation at the Photon Factory Tsukuba, to contribute to the debate. A single crystal of maximum dimension 58 µ m was examined at BL14A using a fast stacked avalanche photodiode detector (Kishimoto et al 1998). A sphere of data were measured at 293 K to 2θ = 120°. The measured data are of high quality, with Rmerge = 0.0284 from 8577 measurements, reducing to 795 independents. Because the anomalous dispersion is only minor for Si and N, the accentric refinement assumes a monodomain phase rather than refining the Flack parameter. The least squares refinement involved 17 or 24 variables with agreement indices R, wR and S of 0.019, 0.014, 1.98 (5) [2] . 55130 reflections (sin(θ)/λlmax = 1.00 Å -1 ) were collected with a crystal temperature of 16 K using a Bruker SMART 6000 CCD detector at the synchrotron beamline X3A1 at NSLS, USA, resulting in 20960 unique reflections with an internal agreement of Rint = 0.025. The electron density distribution (EDD) in 1 was modelled employing a multipolar model to give R(F 2 ) = 0.025. In contrast to previous observations [2] , the EDD in 1 shows two significantly different Fe III -(µ 3 -O) interactions. The shorter Fe(2)-O(1) exhibits a large accumulation of electron density in the bond, while the longer Fe(1)-O(1) interaction is less directional. This is illustrated by the experimental EDD in the central Fe2 (µ 3 -O)2 -region, which has a diffuse character (see Figure) . The two µ 3 -O atoms also exhibit an unusually short separation of 2.530(1) Å. A similar observation of enhanced interaction between two metalbridging oxygens has been made previously from low-resolution synchrotron X-ray data [3] .
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